Butler, Blicharski and Hu found a rotated cube recrystallization texture after annealing an aluminum crystal with the (112) [11] and (112)[1] deformation texture, which was obtained by plane strain compressing the aluminum single crystal with an initial orientation of (001) [110]. The unexplained formation of the rotated recrystallization has been discussed based on a recrystallization model recently suggested by the present author.
INTRODUCTION
Heavily cold rolled aluminum polycrystals are known to develop the cube texture upon recrystallization. Butler, Jr., Blicharski and Hu (1991) undertook investigation to understand the origin of the cube texture in fcc metals. An aluminum single crystal with an initial orientation of (001) [110] , which is known to be unstable, was deformed using a channel-die device to impart homogeneous plane strain compression. A reduction of 70% made the crystal rotate about its [ 10] axis in the transverse direction (TD) toward the (112) [11] and (112) Two principal theories exist (see Doherty et al., 1988) for the interpretation of recrystallization textures (RT). They are the theory of oriented nucleation, in which the preferred activation of some special nuclei determines the final recrystallization texture; and the theory of oriented growth, in which only grains having the best orientation relationship to the deformed matrix can grow and form the recrystallization texture.
Recently the present author (Lee, 1995) (Butler, Blicharski and Hu, 1991) . dislocations, grain boundaries, surface energies, etc. The energy is not directional, but the texture is directional. Understanding the sources of the directionality of the recrystallization texture may be a solution of the recrystallization texture. An effect of anisotropy of free surface energy due to differences in lattice surface energies can be neglected except in the case of the grain size being much larger than the specimen thickness in vacuum or an inert atmosphere. Differences in the mobility of grain boundaries must be an important factor to consider in the texture change during grain growth. Vacancies do not seem to have an important effect on the recrystallization texture due to their relatively isotropic characteristics. Therefore the most important driving force for recrystallization must be the stored energy due to dislocations. No matter how high the energy may be, dislocations cannot directly be related to the recrystallization texture, unless they give rise to some anisotropic characteristics. The deformation mode can determine alignment of dislocations. The dislocation alignment is very complicated. However, if we approximate the alignment by a simple arrangement of edge dislocations, then we can obtain the absolute maximum stress direction. The absolute maximum stress direction becomes the direction of the minimum elastic modulus of recrystallized grains, whereby the strain energy of the related constant volume system can be minimized.
This concept could explain many well known recrystallization textures of fcc and bcc metals (Lee, 1995) , the formation of recrystallization textures from different rolling textures of an interstitial free steels (Park et al.) , and the development of recrystallization textures from the shear textures of aluminum (Choi et al.) and copper (Hong et al.) sheets.
The objective of this paper is to discuss the unexplained rotated cube recrystallization texture in Figure 2. 
DISCUSSION
In order to obtain the absolute maximum principal stress direction, we have to know operating slip systems. The operating slip systems can be obtained using the well-known full constraint Taylor-Bishop-Hill theory. For the aluminum single crystal with an initial orientation of (001) Figure 3b .
Variations of shear strains on slip systems of (111) The contribution of the slip systems to the deformation can be approximated to be proportional to the area under the related shear strain-rotation angle curves, fy dO with )'i and 0 being shear strain of the slip system and rotation angle, respectively. The area ratio is calculated to be as follows: Figure 6 . Direction AF must be parallel to <100>. Therefore, plane AEF, which is parallel to the rolling plane (112), must be {100} after recrystallization [let us designate (001)], and the rolling direction AG (originally [11 must be away from direction AE or AF, which becomes one of <100> after recrystallization, through 22. The calculated recrystallization texture is plotted in (111) pole figure, along with measured data and indices Butler et al. obtained, in Figure 7 . The calculated results are in good agreement with the measured data. A C Figure 5 Vector addition of slip directions of (R) [10] , (R) [0ii], (R) [110] assuming that their contribution ratio is 30"3-20.6. Points A, B and C are equivalent to A, B and C in Figure 3 . BE'EC 1"2. 
